Sulfhydryl oxidation, not disulfide isomerization, is the principal function of protein disulfide isomerase in yeast Saccharomyces cerevisiae.
Protein disulfide isomerase (PDI) is an essential protein folding assistant of the eukaryotic endoplasmic reticulum that catalyzes both the formation of disulfides during protein folding (oxidase activity) and the isomerization of disulfides that may form incorrectly (isomerase activity). Catalysis of thiol-disulfide exchange by PDI is required for cell viability in Saccharomyces cerevisiae, but there has been some uncertainty as to whether the essential role of PDI in the cell is oxidase or isomerase. We have studied the ability of PDI constructs with high oxidase activity and very low isomerase activity to complement the chromosomal deletion of PDI1 in S. cerevisiae. A single catalytic domain of yeast PDI (PDIa') has 50% of the oxidase activity but only 5% of the isomerase activity of wild-type PDI in vitro. Titrating the expression of PDI using the inducible/repressible GAL1-10 promoter shows that the amount of wild-type PDI protein needed to sustain a normal growth rate is 60% or more of the amount normally expressed from the PDI1 chromosomal location. A single catalytic domain (PDIa') is needed in molar amounts that are approximately twice as high as those required for wild-type PDI, which contains two catalytic domains. This comparison suggests that high (>60%) PDI oxidase activity is critical to yeast growth and viability, whereas less than 6% of its isomerase activity is needed.